Enhanced interferon production and lymphokine-activated cytotoxicity of human placental cells.
The immunologic competence of human placental mononuclear cells was compared to that of adult and cord blood mononuclear cells. Mononuclear cells were isolated from fresh placentas by digestion with collagenase and DNase, followed by Ficoll-Hypaque and discontinuous Percoll separation. Placental cells incubated with phytohemagglutinin (PHA) synthesized significantly more interferon-gamma (IFN-gamma) at 2 days (29 +/- 5.5 IU/ml) and 5 days (46 +/- 8.5 IU/ml) than PHA-activated cord cells (3.6 +/- 0.6 IU/ml at 2 days and 2.7 +/- 0.7 IU/ml at 5 days) but less than PHA-activated adult cells (81 +/- 20 IU/ml at 2 days and 270 +/- 161 IU/ml at 5 days). Placental and adult cells, but not cord cells, also synthesized significant quantities of IFN-gamma following incubation with interleukin-2 (IL-2). There was synergism between IL-2 and PHA activation for IFN-gamma production for some cord samples. After a 5- to 7-day incubation with IL-2, the lymphocyte-activated killer (LAK cell) cytotoxicity of placental cells (measured in a 3-hr chromium-release assay at an E:T ratio of 40:1) was enhanced 13-fold against K562 target cells (6 +/- 2% to 77 +/- 4%) compared to a 4-fold increase in cord cells (16 +/- 4% to 68 +/- 3%) and a 2-fold increase in normal adult cells (35 +/- 4% to 65 +/- 3%. Against the natural killer (NK)-resistant Raji target, placental cells increased their LAK cytotoxic activity (3 +/- 1% to 59 +/- 7%) compared to a 7-fold increase with cord cells (6 +/- 1% to 43 +/- 3%) and a 3-fold increase with adult cells (11 +/- 2% to 38 +/- 4%). A notable degree of cytotoxic activity in the absence of IL-2 against Molt targets was noted in 11 of 14 (79%) placental cell samples at 5 days. Only 10 of 24 (42%) adult and 17 of 37 (40%) cord samples showed spontaneous cytotoxic activity equal to or greater than 10%. Some placental samples actually showed an increase in cytotoxic activity when incubated without IL-2. The ability of placental cells to produce significant levels of IFN-gamma, to develop considerable LAK activity, and to maintain or develop cytotoxic activity in the absence of IL-2 suggests a vigorous, active immune system of the placenta compared to the relatively dormant immune system of the neonate. These observations suggest that placental cells may have a primary role in fetal defense.